Polar body-based preimplantation genetic diagnosis for N-acetylglutamate synthase deficiency.
We describe a sensitive and highly reliable preimplantation genetic diagnosis (PGD) assay for N-acetylglutamate synthetase (NAGS) deficiency using polar body (PB) analysis in conjunction with multiple markers flanking the gene. This rare autosomal recessive mitochondrial disorder is characterized by hyperammonemia, uncontrollable movements, developmental delay, visual impairment, failure to thrive and vomiting and is caused by mutations in the NAGS gene located on chromosome 17q21.31. For a family with an affected child we have developed a multiplex fluorescent PCR protocol that included detection of the specific familial mutation (2729insC) in conjunction with the analysis of five informative polymorphic markers flanking the gene: D17S902, D17S965, D17S1861, D17S791 and D17S1868. Following successful amplification in single-cell fibroblasts, this protocol was used in the couple carriers of NAGS mutation. Of 18 retrieved eggs, 16 were at the M2 stage and 9 fertilized. 12 polar body 1s (PB1) were heterozygotes, 1 homozygote wild-type, 1 total amplification failure, and two showed inconclusive results. Three oocytes that had heterozygote PB1s showed mutant polar body 2 (PB2) indicating a wild-type oocyte. Despite the fact that the specific 2729insC mutation did not amplify in the PGD cycle, analysis of linked markers in PBs was sufficient to ensure an accurate diagnosis in 5 out of 9 oocytes. This cycle resulted in the transfer of 3 embryos originating from oocytes diagnosed as wild-type by PB analysis, with the subsequent birth of healthy twin girls. Postnatal genetic testing revealed that both girls harbored the healthy maternal allele and carried the mutant paternal allele. Our multiplex-nested PCR protocol based on several linked microsatellite markers offers an efficient and accurate method for PGD for NAGS syndrome even when the mutation is not amplified.